••***•*********• 



* i^^ 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
The Right to Information, The Right to Live' 



Jawaharlal Nehru 
'Step Out From the Old to the New" 



IS 5245-1 (1969) : Methods for splicing of wire ropes^ Part 
1: Hand splicing of wire ropes [MED 10: Wire Ropes and Wire 
Products! 



gAiJif i::^j^^x^i f jii4aK>:i^gg^TNS^a^TT¥S^ 




Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen'' 




a?a£im>KS^!5?f'>s^^^ 




BLANK PAGE 




.-^iiSS 




^'ISSJJ 



PROTECTED BY COPYRIGHT 



IS: 5245 (Part I)- 1969 

(Reaffirmed 2001) 

Indian Standard 

METHODS FOR SPLICING OF WIRE ROPES 

PART I HAND SPLICING OF WIRE ROPES 

( Fourth Reprint JUNE 1994) 



UDC 677.72.029:629.12 



©Copyright 1969 

BUREAU OF INDIAN STANDARDS 
NfANAK BHAVAN. 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 
Gr 6 December 1969 



IS:5245(PartI)-1969 

Indian Standard 

METHODS FOR SPLICING OF WIRE ROPES 

PART I HAND SPLICING OF WIRE ROPES 



Wire Ropes and Wire Products Sectional Committee, EDC 32 

Chairman Representing 

Shbi R. G. Deo Directorate General of Mines Safety ( Ministry of 

Labour, Employment & Rehabilitation ) 

Members 

Shbi K. Bhattacharya ( AlUrnaU to 
Shri R. G. Deo ) 
Shbi F. V. Badami Directorate General of Technical Development 

Shri S. C. Banerjee ( Alternate ) 
Shri P. K. Datta The National Rolling & Steel Ropes Ltd, Calcutta 

Shbi A. S. Mani ( Alternate ) 
Shri Laxmansinhji P, Desai United Wire Ropes Ltd, Bombay 

Shri Sunil G. Shah ( Alternate ) 
Lt-Col H. K. Dham Ministry of Defence (R&D) 

Maj M. L. Sachdev ( Alternate ) 
Shri S, Gobalakrishnan Seshasayee Wire Ropes Ltd, Alwaye 

Shri I. Narayanan ( Alternate) 
Shri Habchani> Singh The Indian Steel & Wire Products Ltd, Jamshedpur 

Shri R. R. Kaplish ( Alternate) 
Shbi H. N. Jagtiani Directorate General of Factory Advice Service and 

Labour Institutes ( Ministry of Labour, Employ- 
ment & Rehabilitation ) 
♦Shri Brij KishobkJhawab Engineering Association of India, Calcutta 

Shbi R. S. Ramachandban ( Alternate ) 
Shbi S. KasthUri Ministry of Transport ( Transport Wing ) 

Shri S. Kbishnan Directorate General of Supplies & Disposals ( Inspec- 

tion Wing ) 
Shri H. G. Verma ( Alternate ) 
Shri I. Lakhani Usha Martin Black ( Wire Ropes ) Ltd, Calcutta 

Maj J. C. Majumdab Ministry of Defence { DGI ) 

Shri S. D. Majumdab National Test House, Calcutta 

Shri G. S. Mabwaha Mining, Geological and Metallurgical Institute of 

India, Calcutta 
Shri K. P. Misba The Fort William Company Ltd ( Steel Wire & Rope 

Division ), Calcu»:ta 
Shbi P. D. Nath Central Mining Research Station ( CSIR ), Dhanbad 

Shbi T. K, Sen Gupta ( Alternate ) 

( Continued on page 2 ) 



*Shri Brij Kishore Jhawar ia also alternate to Shri I. Lakhani 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH 2AFAR MARG 

NEW DELHI 110002 



IS: 5245 (Fartl)-196§ 

{ Continued from page \ ) 

Members Representing 

SuRt K. Ram wathan The Tata Iron and Steel Company Limited, 

Jainshedpur 
Shri p. R. V. Ram wi J. K. Steel Limited, Calcutta 

Stini A.JAY A Mnmi.EY ( Alternate) 
Stit.i S, SttANMroAM Tho Southern Industrial Corporation Ltd, Madras 

Shui a, K. Situ asta\ a Railway Hoard ( Ministry of Railways ) 

Skk! 1)\tjp Ki-'MATi ( Alternate ) 
Shri E. G. S tackv Indian Mining Association, Calcutta 

Sniu S. RAMACifANPnA?? ( Alternate ) 
SitKi M. V. pATANKAii. Director General, ISI ( Ex~officio Member ) 

Director ( Mech Engg > 

Sci^retary 

Sura C. V. Ravindkan 

Assistant Director ( Mech Engg ), ISI 

Steel Wire Ropes Subcommittee, EDO 32 : 2 

Convener I 

Shri K. P. Misra The Fort VViUj^u. ' -npany Ltd ( ^^ce\ Wire & Ropej 

Division ), Calcutta 

Members 

SuRi F. V. Badami Directorate General of Technical Development 

Shri S. C. Baneujee ( Alternate ) 
Shri K. Buattachaeya Directorate General of Mines Safety ( Ministry of 

Labour, Employment & Rehabilitation ) 

Shri L, RamaChandra ( Alternate ) 
Shri P. K. Datta The National Rolling &: Steel Ropes Liid, Calcutta 

Sniu A. S. Maisi [Alternate) 
Shut LaxmaNsinhji P. Dksai United Wire Ropes Ltd, Bombay 

SuRi SuNiL C. Shah (Alternate) 
Du R. K. DuBKV National Metallurgical Laboratory (CSIR), 

Jamshedpur 
Shui A. R. Ghosk The Ganges Rope Co Ltd, Calcutta 

Shri S. GopAT.AKuisiiNAX Seshasayec Wire Ropes Ltd, Alwaye 

Shri I, Narayanan ( Alternate) 
Shri HARCHA^sn Stngh The Indian Steel & Wijre Products Ltd, Jamshedpur 

Shrt R. R. Kaplish [Alternate) 
Shri S. Krishnan Directorate General of Supplies & Disposals ( Inspec 

tion Wing) 

Shri H. C. Vkuma ( Alternate ) 
Shri 1. Lakhani Usha Martin Black ( W' ire Ropes ) Ltd, Calcutta 

Shri V. C. Mtska { Alternate) 
Shri P. D. Nath Central Mining Research Station (CSIR), Dhanbac 

Shri P. R. Roy ( Alternate ) 
Shri P. R- V. Ramani J. K. Steel Limited, Calcutta 

Shri A.iaya Mohii,ey ( Alternate ) 
Shbi E. G. STACy.Y Indian Mining Association, Calcutta 

Shri S. Ramachandban ( Alternate ) 
Shbi R. p. Wankadia Scindia Workshop Ltd, Bombay 

Shbi T. a. Shaikh ( AlUrnate ) 



IS: 5245 (Part I) -1969 

Indian Standard 

METHODS FOR SPLICING OF WIRE ROPES 

PART I HAND SPLICING OF WIRE ROPES 
0. FOREWORD 

0.1 This Indian Standard (Part I) was adopted by the Indian Standards 
Institution on 29 August 1969, after the draft finalized by the Wire Ropes 
and Wire Products Sectional Committee had been approved by the 
Mechanical Engineering Division Council. 

0,2 Splicing is securing the ends of a rope into its own parts by inter\veav- 
ing the strands in such a way as to maintain the rope diameter and to 
preserve the rope strength, like forming an eye or loop at the rope end. 

0.3 This standard has been prepared to unify the different practices of hand 
splicing of ropes prevailing in ship building, navigation and for other 
purposes. 

0*4 Part II of this standard will cover wire rope sling legs with ferrule- 
secured eye terminals. 

0.5 While bending the wires during the process of splicing, necessary 
precautions should be taken to prevent the possibility of the galvanized 
surface being injured. The ends of the strands should be properly seized. 

0.6 In the preparation of this standard considerable assistance has been 
derived from the following: 

DIN 83318-1959 Spleisse fiir Drahtseile (Splices for the wire ropes). 
Deutscher Normenausschuss. 

B.S. Handbook No. 4 : Lifting tackle. Part 1 : 1959 Ropes and fitting. 
British Standards Institution. 



1. SCOPE 

14 This standard (Parti) covers different types of hand splicings, 
methods of hand splicings and tools for splicing. 
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2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 2363-1965* 

shall apply. 

3. TYPES AND METHODS OF SPLICING 

3.1 Bordeaux Connection Splicing — The method of splicing for 
Bordeaux connection for six stranded ropes shall be as specified in 
Appendix A. 

3.2 Flemish Eye Splicing — The method for Flemish eye splicing shall 
be as given in Appendix B. 

3.3 Liverpool Splice — The method for Liverpool splicing shall be as 
specified in Appendix C. 

3.4 Long Splice — The method for long splicing shall be as given in 
Appendix D. 

3.5 Plain Eye and Thimble Splice for Multi-stranded Non-rotating 
Ropes — The method for the plain eye and thimble splices for wire ropes 
of 17 X 7, 18 X 7 atid 34 x 7 constructions shall be as given in Appendix E. 

3.6 Plain Eye and Thimble Splicing for Six Stranded Ropes — The 

method shall be either of five-tuck splice or four-and-a-half- tuck splice as 
described in Appendix F. 

3.7 Splice for Endless Rope — The methods of splicing for endless rope 
shall be as given in Appendix G. 

3.8 Splice foi* Groramet — The method for splicing for grommet shall 
be as j^iven in Appendix H. 

4. TOOLS FOR SPLICING 

4.1 The tools used for splicing are steel block, core knife, cutting pliers, 
marline spike, flat spike, spoon spike, nipper, blacksmith*s hammer and 
dagger. 

5. INFORMATION TO BE SUPPLIED BY THE PURCHASER 

5.1 The purchaser shall provide the following details with the enquiry or 
the order: 

a) Type ot" splicing, 

b) KiTective length (in case of end fittings and loop), and 
c ) Safe working load. 

♦Glussary of tfrms relating to wire ropes. 

4 
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APPENDIX A 

{Clause 3.1 ) 

BORDEAUX CONNECTION SPLICE FOR SIX-STRANDED ROPES 

A-1. The end of the rope shall be prepared as described in Appendix F. 
Seizins; for securing the rope in grooves shall be passed over the rope and 
the rastin^r of the Bordeaux connection [see Fig. 1 ). 




TAHS 




TAIL tto. t 




TAIL Mo 3 



TAtL No. A 



TAIL No. 5 



Fig. 1 Bordeaux Connection Spuce 



A-2. The length of the tails shall be not less than 60 times the diameter. 

A-3. A fibre core shall be tucked with tail No. I , for one tuck only; the core 
shall be cut off where it emerges from the rope. 

A-4. A wire main core shall be split up and the strands or the wires shall 
be distributed among the tucking tails, and tucked with them for five full 
tucks, then the core shall be broken off at the completion of the fifth series. 

A-5, The different series of tucks shall be as specified below: 

5 
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A-6. T\iv end.s shall be broken ofTand slightly hooked so as to give enough 
iiolding power to secure them when bent over pulleys. The tucks shall be 
hammered down and the taper rounded up. 

A-7. When protection during handling is required against the wire ends, 
these may be served over, preferably with spun-yarn. 

A-8* VVher', iiie rope's length has to be increased so that when the splice 
taper is unfit for further service, the rope should be cut oti and the Bordeaux 

connection re-spliced. 

♦The number of wires shall be redured in each tail by one-third, thus leaving two-| 

aivds of the onginai number, and the tncks are hammered down. With a rope having si 

wire main core, the number of core wires shall not be reduced at this stage. This shoulc| 

te included in the fifth series and tiaen broken off. f 

fThe number of wires in each strand shall be reduced to one-third of the original 
liuniber. ^ 

+Bicak off wire ends. 
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APPENDIX B 

{Clause 3,2) 

FLEMISH EYE SPLICE FOR SIX-STRAND WIRE ROPE RIGHT- 
HAND ORDINARY LAY 



B-1. Flemish Eye Splice — In case of Flemish eye splice, mintmum of 12 
times the diameter of the rope should be left for splicing. The correct splic- 
ing length for the size involved shall be marked with chalk from the end 
of the rope. 

B-2. For a length of 30 mm, the rope shall be tightly tied with a string. 
The rope at its chalk mark shall then be gripped in a vice in a horizontal 
position. Each of the six strands of the rope shall be unlaid up to the chalk 
mark. The cover wires of each strand shall be taken out and twisted in the 
same direction as the strand while the inner wires shall be cut just near the 
chalk mark. The main rope core ( hemp ) shall be split; one of the strands 
shall be retained and the other two removed by cutting them near the chalk 
mark. 

B-3, Now the six split strands shall be passed through a rope former with 
six equally spaced holes, and the split main rope core through the cential 
hole of the die plate. The die plate shall then be rotated in the direction 
of the lay of the rope to give the split strands the form of the rope. The end 
of the rope shall then be tightly lashed with a string, 

B-4. The appropriate thimble shall be fixed at another chalk mark given at 
a distance equal to 50 mm more than half the distance of the previous clialk 
mark from the splicing end of the rope. The rope shall be gripped in a vice 
in a vertical position with the tail end of the rope placed at tlie left side of 
the main rope. The strands in the tail end shall be unlaid from the rope 
one by one up to the *neck* of the thimble taking care that all the strands 
are untwisted equally in order that there shall be no crossed strands. 

B-5. Now, as in the case of a five tuck splice, each strand should be tucked 
once and there should be a strand protruding from each groove in the body 
of the rope. 

B-6. All the strands shall be pulled down starting from the 16\\est strand 
then proceed with the second tuck by passing each strand over the adjacent 
rope strand and under the following strand going against the lay of the 
rope. 

B-7, The strands shall be pulled down and repeated to complete the third 
tuck. All the strands shall be pulled down. Starting from the lowest 
strand, each strand should be tucked over ti\e adjacent rnpe strnnd and tJien 
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under and over the same rope strand (round and round) with the lay of the 
rope to the right till the strands cover the required length. 

B-8. The splicing shall be now finished and should be gently hammered 
from the throat forward, the rope being continuously rotated during this 
proces*? so that the splice gets hammered all round. This will bring out any 

slackness in the splice. 

B-9. Finally, the splice shall be served with wire. 



APPENDIX C 

(Clause 3.3) 

LIVERPOOL SPLICING 

C-1. This type of splicing shall be done similar to plain eye splicing {see 
/Kppondlx D). In this, tucks shall be laid around the lay of the rope. This 
consists of keeping on twisting each of the loose strands in turn around one 
of the neighbouring strands of the stranding part of the rope. 

C-2. The Liverpool splice shall never be used in a rope which is free to spin 
as the tucks are not firmly held, and the untwisting at the rope's end may 
cause these tucks to draw out. 



APPENDIX D 

(Clause 3.4) 

MF/rHOD FOR LONG SPLICING 

D-1. LENGTH 

D-1.1 T)ie kngrh to be taken for splicing shall be not less than 960 times 
X\\v. diamcrer of the rope. 

D-2. METHOD 

D-2.1 Tlie two rope ends shall be placed alongside each other at a distance 
rqudi to halfthe intended length of splicing, a temporary binding on each 
rop(.' etui at those points shall be made (see Fig. 2). 

D-2.2 F.ach rope end up to the temporary bindings shall be unstranded and 
each alternate strand shall be cut to within a short distance of the bindings; 
each rope end shall now have three long strand ends and three short strand 

ends. 
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Fig. 2 BrNDiNOS for Long Splice 

D-2.3 The two rope ends shall be joined together as shown in Fig. 3 with 
each strand from one rope end lying between two strands from the opposite 
rope and with the long strand ends and short strand ends from opposite 
sides lying adjacent to each other (see Fig. 3). The two fibre core ends 
shall be protruding from the centre of the rope through the same strand 
space. 




Fig. 3 Joining for Long Splice 

D-2.4 The temporary bindings shall be removed and the two rope ends are 
forced into each other until each falls into the lay of the other. This 
is important, otherwise, the lay of the rope may be lost at the joint and may 
spoil the whole splice. 

D*2.5 The short strand end 1 shall be taken and unlaid from the rope, at 
the same time the long strand end A shall be laid into the space vacated. 
This shall be continued until within a short distance of the end of strand Ay 
that is, until the whole length of A, except the length to be tucked, has been 
used up. 

I>*2.6 The same procedure shall be followed with strand ends 2 and B for 
a distance equal to two-thirds of XT, and again same procedure shall be 
repeated with strand ends 3 and C for a distance equal to one third of XT. 
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D-2.7 The same procedure, as described in D-2.5 and D-2.6 shall be re- 
peated in the op'posite direction along the rope and strand pairs F and 6, 
/) aiul 5. E and 4, shall he used. 

D-2.8 The excess length from the long strands shall be cut off leaving free 
only the len<>ih to V}e tucked and the rope shall appear as shown in Fig. 3. 

D-2.9 Xow. oach strand pair shall be taken in turn, and the ends shall be 
HT)nossed as shown at strand A and 1 (Fig. 4), This shall be done to 
expose the fibre core and this shall be cut through. The marlin spike shall 
hp used to lift out the core ends. 




Fig. 4 Long SpLtcK 



D-2.10 The strand ends are now ready for tucking or binding, which may 
be achieved by recrossing the strands after cutting the fibre core and then 
making the tuck. 

D-2*ll The flat spike shall be forced between the two strands through 
H^hich the tucks are to be made, and the spike shall be passed under two 
strands. The spoon spike shall be placed on the bottom strand of the two 
strands, raised by the flat spike, then with the strand end to be tucked 
between the spikes, the spikes shall be used as levdrs to force the strand end 
into the centre of the rope. Now the spoon spike shall be discarded and by 
rotating the flat spike with the lay of the rope, the tucked end of the rope 
shall he run along the centre of the rope until it is covered, and finally the 
core shall be cut so that it butts up to the end of the tuck. 

D-2^X2 The procedure mentioned in D-2.11 shall be repeated with the 
^>i>posue strand end and the tuck shall be completed. The same procedure 
shall be repeated with each of the remaining strand pairs; finally the two 
endr of fibre core shall be cut off at the point of * joint' and the splice 

completed. 
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APPENDIX E 

{Clause 3.5) 

PLAIN EYE AND TfflMBLE SPLICING FOR MULTI-STRAND 
NON-ROTATING ROPES 

E-l. NON-ROTATING SPLICE FOR 17 x 7 CONSTRUCTION 

E-1.1 The end of the rope and its terminals shall be prepared and 
assembled in a manner similar to that described in Fig, 5. 





TAtL OF TUCKING 
STRAND 



MAIN PARTS 



Fig. 5 Tail and Main Wire Rope for Non-Rotatino 
Splice of 17x7 Construction 



£«1.2 The tucks shall be made only under the outer strands of the main 
part of the rope. The inner strands or inner rope shall not be pierced with 
a spike or disturbed in any way. 

E-L3 The first series of tucks shall be as given below: 
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E-l«4 For ropes having a wire strand core, the core shall be grouped with 
tails No. II and No, 12, that is, group six. 
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E-1.5 The second and third series of tucks shall be as given below: 
Group J^o. 



One 

Two 

Three 

Four 

Five 

Six 

E-1,6 Fourth and Fifth Series of Tucks — These shall be done on the 
same principle as before. The splice shall be removed from the vice and 
partially made splice shall be hammered down, starting from the terminal. 
One strand from each group shall be removed (excepting 6, if this is only 
a two-strand group). Again, the splice shall be replaced in the vice, 

Ea.7 Sixth and Seventh Series of Tucks — These tucks shall be done on 
the same principle as before. One strand from each group shall be removed 
leaving one strand in each group. 

E.1.8 Eighth and Ninth Series of Tucks — These series of tucks shall be 
done on the same principle as before. Splice shall be removed from vice. 
All the tucks shall be hammered down, starting from the terminal, and the 
taper shall be rounded off. Surplus ends of the tucking strands shall be 
broken off and served over the taper or the portion thereof which contains 
the wire ends. 

E-l»9 A tighter splice shall be made when at the first series of tucks the 
outer strands are tucked first, for example, No. 3 and No. 4, then No. 1 and 
No. 2, then No, 5 and No. 6, and so on; the inner strands shall be turned 
sepai-ately into the interstice given in the table, that is, No. 14 with No. 3 
and No. 4, No. 13 with No. 1 and No. 2, etc. It is usual to splice 
a Bordeaux connection with 9 tucks as described herein, but for thimbles 
which are not intended to run over sheaves, 7 tucks are sufficient. In this 
case, one strand would be removed after the fourth series of tucking and 
another after the sixth. 

£-1.10 When removing strands during the splicing, the cut should be made 
as close to their emergence as possible. The wires should be broken out 
separately. 

£-1.11 When fitting a thimble, same procedure shall be followed when 
preparing the rope for a five-tuck splice in six stranded ropes. 

12 
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E.2, NON-ROTATING SPLICE FOR 18 x 7 CONSTRUCTION 

Eii2,l The splicing for 18 x 7 construction shall be the same as for ^7 x 7 
rope construction, except for the following group arrangements {see Fig 6j. 





TAIL OF TUCKINK3 MAIN PARTS 

STRAND 
Fig. 6 Tail and Main Wire Rope for Non-R.otat!Ng 
Rope of 18x7 Construction 



E-2.2 The first series of tuck shall be as given below: 
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E-2.3 For ropes having a wire strand core, the core shall be grouped with 
tails, No. 11, No. 12 and No. 23, that is, group six. The remaining tucks 
shall be same as in the case of wire rope of 17 X 7 construction. 

E-3. NON-ROTATING SPLICE FOR 34 x 7 CONSTRUCTION 

E-3.1 The tucks shall be made under the outer strands only of the main 
part of the rope. The inner strands of inner rope shall not be pierced with 
a spike or disturbed in any way. Length of the tails for tucking shall be at 
least 60 times the diameter of the vope {see Fig. 7 ). 
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Fig. 7 Non-Rotating Spuce for Wire Ropes of 34 X 7 
Construction 



E-3.2 The first series of tucks shall be as given below: 

Group Tail No. In at Out at 

No. 



Three 

Two 

One 

Four 

Five 

Six 

Seven 
Eight 

Nine 



5, 6, 


22, 


29 


A 


3, 4, 


20, 


21 


A 


1. 2, 


18, 


19 


A 


7, 8, 


23, 


30 


A 


9, 10, 


24, 


31 


A 


11, 12, 


25. 


32 


A 


13, 14, 


26, 


33 


A 


15, 27, 


34 




A 


16, 17, 


28 




B 



Direction 



G 


Clockwise 


E 


Clockwise 


C 


Clockwise 


J 


Anti-clockwise 


L 


Anti-clockwise 


N 


Anti-clockwise 


P 


Anti-clockwise 


S 


Anti-clockwise 


A 


Anti-clockwise 
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£-3*3 The second, third, fourth and fifth series of tucks shall be as given 
below: 



Group 


Second Series 

K 


Third Series 


Fourth Series 

, A^ 


Fifti 


h Series 

A. 




^ 


f ^ 


,_ ... ^ 


( 


1 


t ^ ■ 


-.-~. ^ 




In at 


Out at 


In at 


Outat 


In at 


Outat 


In at 


Outat 


One 


E 


G 


7 


/. 


N 


P 


s 


B 


Two 


a 


J 


/. 


.V 


P 


.9 


B 


C 


Three 


.7 


L 


N 


P 


s 


B 


C 


E 


Four 


/. 


N 


P 


s 


B 


C 


E 


G 


Five 


N 


P 


S 


B 


C 


E 


G 


J 


Six 


P 


S 


B 


C 


E 


G 


J 


L 


Seven 


S 


B 


C 


E 


G 


7 


L 


N 


Eight 


R 


C 


E 


a 


J 


/, 


N 


P 


Niine 


C 


E 


G 


J 


L 


x 


P 


S 



E-3,4 After completion of the fifth series, one tail from each group shall be 
removed except in groups eight and nine, to provide nine groups each with 
three tails. For sixth and seventh series the method of operation is same 
as before; one tail from each group shall be removed. 

E-3.5 Eighth and Ninth Series — This series of tucks shall be done on the 
same principle as before. Broken off ends shall be hammered up and 
served over. 



APPENDIX F 

{Clause 3.6) 

METHODS FOR LONG EYE AND THIMBLE SPLICE FOR 
STRANDED ROPES 

F-L FIVE-TUCK SPLICE 

F-1,1 Proper method of splicing shall be followed so as to ensure that after 
the first series of tucks, the tucking strands or tails shall emerge from the 
main part of rope in their correct positions. In case of a six stranded rope, 
one tucking strand shall emerge from each interstice, or gusset of the main 
part. 

F*L2 The wire ropes shall be prepared in the following way before splicing 
is done. 

F-1.2*l The rope shall be measured and marked where it has to form the 
centre of the crown of the eye making due allowance for the loss in the 
straight length caused by the curving of the rope for making a loop. 
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F-1.2.2 The rope shall be fixed in a vice and bent to form a loop so that 
the mark comes at the crown part of the loop, the length of the short end of 
the rope left protruding shall not be less than 32 times the diameter of the 
rope. 

F-1,2.3 The two parts of the rope shall be forced close together at the 
loop points and rope shall be marked where the short end leaves the loop 
points. 

F-1,2.4 These two parts shall be firmly seized together with strong wire 
so that they are in direct contact. This seizing shall only consist of two or 
three turns of wire. 

F-1.3 During the preparation and prior to making the tucks, no strand 
should be removed from the wire rope. 

F-1.4 The loop shall be placed in the vice with the rope leading vertical and 
the short end on the left hand side. 

F-1.5 The end bindings shall be removed and short end of the rope shall be 
unlaid to provide the tails for splicing. 

F-1.6 The fibre main core shall be tucked into the main part together with 
tail No. 1 during the first tuck and the core shall then be cut off where it 
emerges from the main part. 

F-1.7 In the case of the wire ropes with wire cores, the wire core shall never 
be cut from the rope. This shall be split up and wire or strands shall 
be distributed among the tucking tails, and shall be tucked with them for 
at least 3 tucks. 

F-1,8 When the rope is not preformed the ends of each tail shall be bound 
separately, 

F-1.9 The first three series of tucks shall be as shown below (see Fig. 8 and 
Fig. 9). 



First Series of Tucks 

Tail In Out 
No. at at 


Second Series of Tucks 

/ -^ V 

Tail In Out 
No. at at 


Third Series of Tucks 

* -^ , 

Tail In Out 
No. at at 


1 


B 


A 


1 


B 


C 


1 


D 


E 


6 


C 


B 


6 


C 


D 


6 


E 


F 


2 


B 


C 


2 


D 


E 


2 


F 


A 


3 


C 


D 


3 


E 


F 


3 


A 


B 


5 


D 


F 


4 


F 


A 


4 


B 


C 


4 


D 


E 


5 


A 


B 


5 


C 


D 
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TAIL f \\MAIN 



FIRST TUCK 





TAIL 



SECOND TUCK 



THIRD TUCK 









FOURTH TUCK FIFTH TUCK 

Fig. 8 First Series of Tucks 



TAIL MAIN I 

SIXTH TUCK 





TAIL 



MAIN PART 



Fig. 9 Diagram Showing the Emergence of Tails After the 
First Series is Completed 

F«i.lO After the third series, the wires of a wire main core may be broken 
off, and the number of wires in each of the main tails shall be reduced to 
half of the original number, preferably by breaking off. The remaining 
wires shall be twisted up to a rough strand formation, and at the same time 
the cut ends shall be enclosed in the centre. 
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F-1.11 The fourth and fifth series of tucks shall be as shown below: 



Fourth Series of 


Tucks 


Fifth 


Series i 


f Tucks 


Tail 


In 


Out 


Tail 


In 


Out 


No. 


at 


at 


No. 


at 


at 


1 


F 


A 


1 


B 


C 


6 


A 


B 


6 


C 


D 


2 


B 


C 


2 


D 


E 


3 


C 


D 


3 


E 


F 


4 


D 


E 


4 


F 


A 


5 


E 


F 


5 


A 


B 



F-1.12 The splice shall be removed and the taper shall be hammered down, 
starting from the eye end and working down the taper, so as to tighten up 
the tucks and to round up the taper- The protruding wire ends shall be 
removed preferably by * breaking off *> and again rounded up over the 
broken-ofF ends. The taper ( or at least that portion containing the wire 
ends of the tails) shall be served with spun yarn or wire strand to give 
protection to the user when handling. 

F-1.13 The tails should be pulled down in line with the centre line of the 
loop. To get the tuck tight and short, it should be beaten by means of a 
mallet or hammer, so as to get the tuck as nearly as possible at right angles 
to the axis of the rope. The hammering should start on the position of the 
tails before its entry into the rope, and shall be continued on the tuck 
itself. 

F-1.14 Instead of loop, when thimble has to be spliced, the method for 
splicing shall be as given below. 

F-1.14.1 The* thimble shall be placed with its crown on the mark made 
on the wire ( see F-1.2.1 ) and short end of the rope shall be bent around in 
the groove of thimble, the short end of the rope shall be left protruding 
therefrom, and this will provide the length for tucking tail. This length 
shall be not less than 32 times the diameter of the rope. 

F-1.14,2 The two parts of the rope shall be forced close together at the 
thimble points, and where the short end leaves the thimble points the rope 
shall be marked B. 

F-I.14,3 Where the short end is longer than is necessary for the tails, the 
required length shall be measured and marked C. The thimble shall be 
removed. The rope shall be bound firmly at mark B with a fine fibre, 
working away from the short end for a distance equal to two-and-a-half 
times the diameter of the rope. When necessary, cutting bindings shall be 
put on each side of mark C and rope shall be cut off. 
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F-i,14.4 The thimble shall he re-assembled at its appropriate position, 
the rope shall be bent around and the two parts of rope forced together at 
the points of the thimble. These two parts shall be firmly seized together 
with strong wire so that they are in direct contact. This seizing shall only 
consist of two or three turns of wires. 

F.1,14.5 The rope and thimble shall be tightly bound tegether at tlie 
crown of the thimble and again on each flank, serving towards the point of 
the thimble and as close as possible thereto so that the rope is in solid 
contact with the groove of the thimble and that the two parts of the rope 
are together at the crutch {see Fig. 10). 



TAIL 



MAIN 




mite 



Fig. 10 Preparation for Thimble Splice (Six-Stranded Rope) 
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F-U4.6 Tucking procedure in case of fitting a thimble at the end shall 
be same as for making the plain loop {see Appendix E ). 
F-2. ALTERNATIVE METHODS 

F-2.1 One of the alternative methods of splicing is to have the first series of 
tucks as given below [see Fig. 11 ). The fibre main core shall be tucked 
into the main parts together with the tail No. 2 for the first tack and core 
shall then be cut off. The other series of tucks shall be as given in F-1. 

First Series 



Tail No. 


In at 


Out at 


1 


B 


D 


2 


B 


E 


3 


B 


F 


4 


B 


A 


5 


C 


B 


6 


D 


C 



F-2.2 Another method of splicing is to have the first series of tuck as given 
below. The other series of tucks shall be as given in F-2J. 

First Series 



Tail No. 


In at 


Out at 


1 


A 


B 


2 


A 


C 


3 


A 


D 


4 


A 


E 


5 


A 


F 


6 


B 


A 



5-* 




Fig. U Diagram Showinci the Emergence of Tails After the 
First Series is Completed 
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F.3. FOUR-AND-A-HALF-TUCK SPLICINGS 

F-3,1 The preparation of the rope shall be done in the similar manner as 
already described in case of five-tuck splice. The first, second and third 
series of tucks shall also be done in the same manner as specified in the case 
of five-tuck splice. In the fourth series of tucks, the strand ends shall be 
tucked as usual without cutting the half number of wires, which is being 
done in case of five-tuck splice, 

F-3.2 The half-tuck shall be done by passing the alternate strands over the 
adjacent rope strands and under the following two strands going against the 
lay of the rope. 

F-3,3 After the splicing is complete, it shall be hammered and served in the 
same manner as described in case of five-tuck splice. 



APPENDIX G 

{Clause 3J) 

ENDLESS ROPE 

G-l, BUTT SPUGE 

G-1.1 The two ends of the rope shall be joined together by two five-tuck 
splices. 

G-2. NUMBER OF TUCKS 

G-2.1 The splices shall be tucked three times with the full size of the strand, 
a fourth time with the strands each reduced to half the original number and 
a fifth time with the strands each further reduced to one third the original 
number. The heart strand is to be rowed in during tucking so that a 
double heart is produced for at least the length of the first three tucks in 
both directions. 

G-3. METHOD OF TUCKING 

G-3.1 The tucks of the splice shall be made over one strand and under one 
strand against the lay of the rope. The heart strand, of the rope shall not 
be removed when the strands are opened out for tucking, but may be cut 
to a suitable length. 

G-3.2 First Three Tucks — After marrying the rope so that the two heart 
strands emerge at opposite sides, the first tuck is to be made as follows. 
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G-3,2.1 The spike shall be inserted in the stranding rope immediately to 
the left of the heart strand of the rope being tucked. The strand next on 
the right of the heart strand shall then be tucked through, the heart strand 
being forced in as the spike is rowed. Then the strand to the left of the 
heart strand shall be tucked and so on, working round from right to left 
completing the tuck. After a tuck has been completed, the strands should 
be hoved well home, so that a neat lay of tuck without kinks is formed. The 
tuck shall be beaten down and a good whipping shall be put on to prevent 
back spring of the strands whilst making the next tuck. The second and 
the third tucks are to he made in the same manner as the first tuck. 

G-3.3 Fourth Tuck — The wires in each tucking strand shall be reduced 
to half of the original number of wires. Any length of heart strarid remain- 
ing outside the stranding rope shall now be cut off and the end rowed in as 
before. Tucking shall then proceed up to the first three tucks. 

G-3.4 Fifth Tuck — Wires in the tucking strands are again reduced to half 
of the numbers which they had after fourth tuck. These shall then be 
finally tucked, over one and under one, and the tuck shall be beaten down, 
as in the previous tucks. 

G-4. FINISraNG OF THE SPLICE 

G-4.1 On completion of tucking, the rope shall be stretched and the ends 
of all wires, including those which have to be laid back and stopped down, 
shall be broken off close in the nip of the lay of the rope by twisting. 

G-5. FINISHING 

G-5.1 The ends of the splice in way of the twisted-off ends of wire, that is, 
between the end and the third tuck, shall be tightly served with seizing 
wire, after parcelling with canvas, hessian or wax paper. 



APPENDIX H 

{Clause 3.8) 

GROMMET 

H-1. A grommet consists of an endless rope having 6/1 construction and is 
used where high ultimate breaking strength of the rope is required beyond 
the limits of a single part rope. 
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H-2. A strand of sufficient length to complete the grommet shall be 
obtained by either of the following methods: 

Method A — An outer strand shall be unlaid from a specimen of 6/1 rope 
conforming to the requirements of the customer. 

Method B — Unlaying from a specimen of 6/4 rope having strands in all 
respects equivalent to that obtained by method A above. 

Method C — Using a virgin strand either preformed or post-formed and 
in all other respects equivalent to those obtained by Methods A and B 
above. 

H-3. During the course of construction of the grommet the preformed lay 
of the strand shall be maintained and shall not be interfered with, except 
when layinsr it^ the core, for which purpose lengths of strand left to form the 
core should be straightened. 

H-4, The length of the strand required to form a grommet shall be equal to 
about seven-and-a-half times the perimeter of the grommet. If the bearing 
length and the sizes of the eye at each end of the grommet are known, 
then the .perimeter of the grommet shall be calculated as follows {see 
Fig. 12): 

Perimeter of grommet = ( 2 x Z) + ( SJ X r ) -f ( 2 J X ^ ) 




Fig. 12 Perimeter of Grommet 



H-5. To form a grommet, the appropriate length of the strand shall be taken 
and its two ends shall be tightly secured with flax. The whole length of the 
strand shall be formed into a coil so that it is easy to handle. 

H-6, Depending upon the size of the grommet, a circular ring of a rod or 
strand ( of band wires ) equal to the diameter of strand required for the 
grommet shall be taken. One of the ends of the strand shall be tied 
securely with flax at any point on the circular ring. The strand shall then 
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be turned round and round about the circular ring in proper direction, care 
being taken to see that the torsion of the strand is taken out after each turn 
and the strand shall be tightly laid. This operation is repeated till the 
strand is wound six times round the ring and the starting point is reached. 
At this point, the rod shall be lifted and cut. Then the rod shall be 
removed from one side and its place shall be gradually occupied by the 
starting end of the strand. Similarly, the other half of the rod shall also be 
removed, and its place shall be gradually occupied by the finishing end of 
the strand. The finishing end of the strand shall then be cut off in such a 
way that there shall be a gap of about 6 mm between the starting and the 
finishing ends. 
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